POSSIBLE links have been investigated between activation of protein kinase C (PKC) and endothelin (ET) production by small blood vessels. Perfusion pressures were recorded from rat isolated mesenteric artery, with or without the small intestine attached, before and after addition to the perfusate of either ET-1, ET-3 or the PKC activator 12-deoxyphorbol 13-phenylacetate (DOPPA). Rises 
Introduction
Endothelin (ET) isolated from porcine and from human endothelial cells (ECs) was shown to consist of three distinct isopeptides, ET-1, ET-2 and ET-3. The release of ET-1 from ECs in response to stimulation by angiotensin or vasopressin, or to shear stress or to cyclical strain has been associated with the activation of protein kinase C (PKC). In addition, it has been suggested recently that the release of ETs, or other vasoconstrictor substances, may be responsible for the slowly developing vasoconstriction elicited by phorbol esters in rat isolated mesenteric arterioles. The present work was undertaken to seek evidence regarding the possible involvement of ET in this experimental situation, since phorbol esters are well known to activate PKC 9,1 and one such has been shown to up-regulate the mRNA for preproendothelin-1 in cultured ECs. 11, 12 Phorbol esters have also been shown to increase the permeability to injected colloidal carbon of microvessels in rat small intestinal villi in vitro. 7, Thus, the effects of ET-1, ET-3 and 12-deoxyphorbol 13-phenylacetate (DOPPA) on perfusion pressure in rat mesenteric arterioles and on the permeability of microvessels to colloidal carbon in rat villi have been compared. In addition, the effects of pre-treatment with PD151242, an ETA receptor antagonist, 14 and Ro 31-8220, a specific PKC inhibitor, 5 prior to exposure to ET-1 or DOPPA have been examined.
Methods
The two techniques used in the present experiments have been described in detail elsewhere. 7, 8, 16 For both preparations rats weighing 350-500 g were killed by inhalation of chloroform vapour, and the anterior mesenteric artery then cannulated. Subsequently, the mesentery, with or without the small intestine attached to it, was removed to an organ bath containing 50 ml of a physiological salt solution (PSS) at 37C. The blood vessels were flushed with fresh PSS from a reservoir at 37C via a roller pump until free of visible blood, and then one or other of the following two procedures was used. Mesentery with small intestine attached: The method was similar to that described above except that the rate of flow of perfusate was set at 10 ml/min before re-circulation of perfusate began, and gelatin (2%) was present in the PSS throughout to reduce oedema formation in the gut. After 10 min of re-circulation of the gelatin-containing perfusate (GPSS), with or without added PD151242 or Ro 31-8220, the perfusion pressure was noted and either ET-1 or ET-3 or DOPPA was added. Perfusion pressures at i min intervals were recorded for 5 min, after which fresh GPSS was perfused for 1 min, followed by a bolus of 0.5 ml colloidal carbon suspension injected near the cannula. 16 After a further 5 min period of perfusion with GPSS, 2 ml rat washed red blood cells were injected to provide a visual check that vessels in the gut wall were patent. Then the preparation was removed from the organ bath and six pieces of small intestine, each about 4 cm long, were cut, starting from the caecal end. Each was flushed with normal saline, opened lengthways and stapled to a xyleneresistant coverslip. After fixing in formal saline, dehydrating in graded alcohols and clearing in xylene overnight, the specimens were mounted, mucosal surface uppermost, in DPX mountant. Five areas per coverslip were photographed using Ilford FP4 black and white film at xl00 magnification. Negative micrographs were then subjected to image analysis, using a Seescan system (Cambridge, UK), to assess the amount of colloidal carbon trapped in the villi microvessels, as described in detail earlier. 16 
Results
In the isolated mesentery without small intestine ET-1 (10 -8 M) caused a very marked, but slow rise in perfusion pressure, which reached a peak after 13 min of perfusion (Fig. 1) 
